LHCb will collect large samples of B d and B s decays. Combining the CP-violating observables of the decays
Introduction
LHCb is a dedicated experiment on b-quark physics, currently under construction at the Large Hadron Collider (LHC). It will profit from the 500 µb b-hadron production cross section in the 14 TeV proton-proton collisions at LHC (i.e. about 1% of the total visible cross section) to make precise measurements of CP-violation and rare decays of the B-mesons [ 1] . By over-constraining the Cabibbo-Kobayashi-Maskawa matrix elements, LHCb will hopefully be able to observe subtle inconsistencies with the Standard Model, therefore providing indications of new physics. A sketch of the LHCb detector is shown in Fig. 1 .
Profiting from the large bb cross section, LHCb will collect large samples of B d and B s decays. Combining the CPviolating observables of the decays B d → π + π − and B s → K + K − it is possible, by means of a method proposed by R. Fleischer [ 2] , to extract the γ angle of the unitarity triangle.
In section 2 the selection strategy, implemented to identify the B d → π + π − and B s → K + K − decays within the current LHCb Monte Carlo simulation framework, is described and the estimated annual event yields and background levels are quoted.
By using the results shown in section 2, the sensitivities
Channel
Monte Carlo Statistics achievable on the CP-violating observables can be determined. This is described in section 3.
Event reconstruction
To evaluate the performance of LHCb in the reconstruction of B d → π + π − and B s → K + K − decays, a full GEANT Monte Carlo simulation has been performed, followed by realistic pattern recognition algorithms for the track reconstruction and particle identification. The Monte Carlo event samples used for this analysis are shown in Tab. 1.
Two sources of background have been considered: two charged body decays of B mesons and baryons, which can fake the signal in case of particle mis-identification, and combinatorial background. The dominant source of combinatorial background is believed to come from beauty events.
To select the interesting decays and reject the backgrounds, a set of kinematical and topological cuts has been used. For each pair of tracks with opposite charge identified as pions or kaons by the RICH detectors, cuts are applied on:
• momentum;
• smallest and largest transverse momentum; • smallest and largest impact parameter significance;
• χ 2 of common vertex fit.
Each pair surviving to these cuts is used to form a B-meson candidate, and further cuts are applied on it:
• transverse momentum;
• impact parameter significance;
• distance of flight significance;
• invariant mass.
With these set of cuts, with values specifically optimized for each of the two decays under study, all the combinatorial bb background events, in the limited Monte Carlo statistics available at the moment of this analysis, are rejected. At the same time the two body B decays studied as specific backgrounds, thanks to the particle identification performance relying on the two RICH detectors [ 3], are maintained under control. 
CP sensitivity
The time dependent CP asymmetry takes the usual form: 
where {τ i } and {τ j } are the sets of decay proper times for the tagged B andB respectively, and
being τ B the B-meson lifetime, B/S the background-tosignal ratio, ω the wrong tagging fraction, ǫ(t) the acceptance as function of the proper time, R(τ − t) a function accounting for the proper time resolution of the LHCb spectrometer (normal distribution with a width of 40 f s) and where the symbol stands for convolution product.
As an example, Fig. 3 shows the dependence of log L on A taking, where the following input values for the CP asymmetries have been used: 
Conclusions
The results presented in this paper show the potential of LHCb in collecting large samples of In the limit of exact U-spin symmetry of the strong interactions the relations d = d ′ and θ = θ ′ hold, and the measurements of the four asymmetry coefficients allow to determine φ d and γ simultaneously, provided that φ s is determined elsewhere (e.g. through the B s → J/ψφ transition) or considered negligibly small, as it is expected in the Standard Model. Moreover φ d will be accurately known at the time of LHCb, thus allowing a more precise determination of γ.
The resolution on γ achievable at LHCb by using this method, in case of negligible U-spin breaking effects, is of the order of few degrees.
